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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a semiconductor device having a trench for 
element isolation which can be manufactured with a 
reduced number of processes and through a simplified 
process. 

SOLUTION: This manufacturing method, when a trench 
for element isolation is formed on the surface of a 
semiconductor substrate 1 , includes a process in which 
an oxide film 2 and a nitride film 3 which are formed 
successively on the semiconductor substrate 1 are dry- 
etched in the order of the nitride film 3 and the oxide 
film 2, a process in which shallow a first trench 5a having 
a specified aperture part angle is formed on the exposed 
semiconductor substrate 1 by dry etching, and a process 
in which after a deposition film 6 is has been formed on 
the entire surface, the deposition film 6 of a trench 
forming part 5 for element isolation and the silicon 
substrate 1 are eliminated by anisotropic etching, and a 
trench is formed. 
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Japanese Unexamined Patent Application Publication No. 11-150180 

[0018] A concrete example of a method of manufacturing a 
semiconductor according to the present invention is described in more 
detail as follows. First, as shown in FIG. 1(A), an oxide film 2 having a 
thickness of about 20 nm and a silicon nitride film 3 having a thickness 
of approximately 200 nm are successively formed on a silicon substrate 
1, and a resist pattern 4 is formed by lithographic technique. Then, 
etching of the silicon nitride film through trench etching for isolation Is 
consecutively carried out with an inductively coupled plasma etching 
apparatus which is one of low-pressure-high-density plasma etching 
apparatuses. 

[0019] In a first etching step as shown in FIG. 1(B), the 
above-mentioned etching is to dry etch the silicon nitride 3 and the 
oxide film 2, utilizing the resist pattern 4 as a mask, so that the silicon 
substrate of a trench-formed portion 5 for isolation is exposed. As the 
etching gas in this step, a mixed gas of HBr gas and CF4 is used. The 
conditions of dry etching are assumed to be: an HBr gas flow rate of 25 
seem, a CF4 gas flow rate of 25 seem, a pressure of 5 m Torr, a source 
power of 400 W, and a bias power of 75 W, and etching is applied 
vertically on the silicon nitride film 3 and the oxide film 2. If necessary. 
He gas may be added to the above-mentioned gas for use in the 
improvement of etching uniformity. 

[0020] Next, as shown in FIG. 1(C), in a second etching step, an 
isotropic dry-etching is applied to the exposed silicon substrate 
(trench-formed portion) 5, giving a taper angle a (an angle formed 
with a silicon substrate surface and a level surface) of less than 45 
degrees and a depth H of as shallow as 50 nm, so as to form a shallow 
trench 5a. The trenching condition to consequently obtain the tapered 
angle a is stipulated as follows; namely, utilization of a mixed gas of 
CF gas and Ar gas, a CF4 gas flow rate of 5sccm, an Ar gas flow rate of 
100 seem, a pressure of 20 m Torr, a source power of 400 W and a bias 
power of 50 W. Note that the taper angle of 45 degrees is a suitable 
angle for rounded oxidization on an opening of the trench. 



